We investigated the resistance of shell eggs stored under various conditions of temperature and storage periods in summer, autumn and winter in Japan to the growth of Salmonella Enteritidis (SE). SE (5-20 cells/egg) was inoculated at a point in the egg white near the egg yolk. In autumn and winter, stored shell eggs were more resistant to the growth of inoculated SE. Shell eggs inoculated with SE on d 0 of storage in these three seasons showed slight growth of SE at a high frequency. These results showed the necessity of controlling shell egg temperature and storage period in all seasons.
Shell eggs are most often implicated in foodborne outbreaks of Salmonella Enteritidis (SE). In Japan, Salmonella has been the main causal organism in cases of food poisoning from 1989-2002. The storage conditions of eggs in the process from distribution to consumption may contribute to the growth of SE in eggs. Murase reported that eggs in Japan were SEpositive at a rate of 6 / 26,400 (0.02%) in 1992 (Murase, 1994) . This figure is sufficient to warn us to properly store shell eggs. The most important factors for maintaining the quality of shell eggs are storage temperature and period. Humphrey et al. (1989) examined naturally contaminated shell eggs in the U.K. SE was isolated from the contents of intact eggs, whereas Salmonella Hardar was isolated from the contents of cracked eggs. They also reported that SEpositive eggs were all found to contain fewer than 10 Salmonella cells (Humphrey, 1989) . In the period of 1988 found that the con-tents of 32/5,790 eggs (0.6%) in the U.K. were SEpositive (Humphrey et al., 1991) . Clay and Board (1991) studied SE inoculation into the air cells of shell eggs in the U.K. They reported that the rate and extent of infection are influenced by the size of the inoculum, the site of contamination relative to yolk movement, and the presence of iron in the inoculum. Humphrey and Whitehead (1993) also reported that the growth of SE PT4 in the albumen surrounding an intact yolk depends on the age of the egg at inoculation. Humphrey (1994) reviewed previous studies of his group concerning shell eggs and reported the following. The principal site of contamination appears to be either the outside of the vitelline membrane or the albumen surrounding it. In fresh eggs, the membrane does not permit the access of the bacteria to the ironrich yolk contents or the release of iron from the yolk. During storage, the vitelline membrane becomes progressively more permeable depending on the storage temperature, and at some point, SE cells are able to invade the yolk. Kim et al. (1989) Using the Humphrey method (artificial contamination method) (Humphrey et al., 1991) , one of our groups investigated the qualities of shell eggs in Japan inoculated with SE (Hara-Kudo et al., 2001) . The resistance of eggs to SE growth in vitro was shown to be greater than that determined by our methods. However, we could not determine which of the methods used involved conditions that reflect the natural conditions of eggs contaminated with SE. Eggs laid in autumn and winter are resistant to SE growth for a longer period than those laid in summer. This means that the egg contents are affected by the laying season. However, the incidences of early SE growth in the eggs inoculated with SE on the day they were obtained were 20% in summer, 33% in autumn and 29% in winter. These results show that it is possible for 2-day old eggs in any season in Japan to increase their SE content by five-to tenfold and reach the number of SE cells considered to be dangerous for human intake (the lowest mean infective dose is shown to be 28 SE cells per human) (Vought and Tatini, 1998) .
In conclusion, we propose that all eggs in Japan be stored under refrigerated conditions as in the U.S.A.
